Developments in the program of research in sandwich construction for aircraft conducted by the U. S. Forest Products Laboratory during fiscal year 1957 are summarized.
In addition to original dry strength tests of specimens from these panels, tests were made after exposure of the panels for 150 hours at 2500 F., after 6 months at 1200 F. and 97 percent relative humidity, and after 30-days' exposure in a salt-water spray chamber. Panels have also been exposed to tidewater in Florida.
The original bonding properties of these treated magnesium surfaces varied considerably depending on the type of adhesive used. The FM-47
Film, Epon VIII, and Redux 775 Film adhesives gave highest strengths (2,000 to 5,000 pounds per square inch) to surfaces given the deoxidize treatments.
The Scotchweld AF-6 and Metlbond 4021 adhesives, however, did not generally produce high-strength bonds to these surfaces, but gave best bonding to surfaces treated by the Dow 7, Dow 17, and HAE methods. Performance of all five adhesives was approximately the same on surfaces treated with Iridite 15.
Only the bonds made with Redux 775 Film showed an appreciable reduction in strength when exposed for 150 hours at 2506 F. Exposure of the panels for 6 months at 1200 F. and 97 percent relative humidity or for 30 days to salt-water spray produced extreme corrosion on the panels treated by the deoxidize methods. In general, the exposure of the panels for 6 months to 1200 F. and 97 percent relative humidity condition caused a greater deterioration in bond strength than the 50-day salt-water spray exposure. The exceptions were with Scotchweld AF-6 and Metlbond 4021 bonds to deoxidize surfaces, where the exposure to salt water for 30 days WADC TR 52-184, Suppl 5 -2-was the most injurious.
The best general performance was obtained on surfaces treated with Dow 17 and bonded with Scotchweld AF-6 Film; there bond strength, after all exposures, was in the range of 2,500 to 3,000 pounds per square inch.
All experimental work has been completed on this project. Results from exposure of the bonded panels in the tidewater site, however, are incomplete.
A report is being prepared on this initial work.
Item It is planned to study the extent to which minor variations in surface characteristics, bonding conditions, operation of bonding equipment, specimen preparation, and testing procedures cause the variation in the WADC TR 52-184, Suppl 5 -6-strength of adhesive-bonded metal lap joints observed from specimen to specimen within panels, between panels, between pressing runs, and between bonding runs. To be investigated are such variables as the effect of bending of the metal sheets, time in the etch bath, age of the etching solution, rinse and drying variables for the metal sheet, amount of adhesive applied, adhesive lot, relative humidity at the time of applying adhesive, pressure and temperature variables in press, different operators, type of cutting used in preparing specimens, and testing techniques. This will be a statistically designed study to attempt to correlate contributions of each effect to the overall coefficient of variation in joint strengths.
The detailed work plan for this study has not been completed.
WADC TR 52-184, Suppl 5 -7- A mathematical analysis is presented of the buckling of simply supported rectangular sandwich panels subject to combined edgewise bending and compression.
A Rayleigh-Ritz method using a double Fourier series is employed. Design curves for panels subject to edgewise bending and having equal facings and isotropic cores are included. A mathematical analysis, based on the Rayleigh-Ritz energy method, of the elastic buckling of simply supported rectangular sandwich panels subjected to combined edgewise bending, compression, and shear is presented. Design curves for panels subjected to combined edgewise bending and shear and having unequal facings and orthotropic cores are included.
1861
Mechanical Properties of Glass-Fabric Honeycomb Cores.
This report presents the results of tests of commercially produced glass-fabric honeycomb cores for use in structural sandwich construction.
It suggests design values of the mechanical properties of these cores at 730 F. and 50 percent relative humidity and at 1000 F. and 100 percent relative humidity.
Data are presented in tabular form and as stress-strain curves.
1862
General Survey of Data on the Reliability of Metal-Bonding Adhesive Processes.
A survey made among a number of representative aircraft fabricators showed that the coefficient of variation of the strength of standard lap joints at room temperature varied from 6.4 to 16.2 percent and was not greater for one type of adhesive than for another.
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